Introduction
Personality disorders (PDs) are thought to result from interactions between temperamental vulnerabilities (diatheses) and adverse life experiences (stressors) (1) . Heritable personality traits influence both the occurrence of and exposure to stressors (2, 3) and how they are perceived and managed. The joint effects of diatheses and stress increase liability to psychiatric illness (4), in general, and over time may produce the quasi-stable constellations of maladaptive traits and behaviors and pervasive dysfunctions that characterize PDs (5) .
Particular personality traits, such as neuroticism from the five-factor model of personality (6) , have been demonstrated in empirical research to increase both exposure (7, 8) and sensitivity (8, 9) to traumatic life experiences. Neuroticism, or negative emotionality or temperament as it is known in the three-factor model of personality (10, 11) , represents a tendency to see and react to the world as threatening, problematic, and distressing. People with high levels of neuroticism are prone to make negative cognitive appraisals of situations requiring coping, which in turn tend to make a stressful event more stressful, or to choose coping mechanisms that are ineffective (12) . People with high levels of neuroticism have increased exposure to stress because they place themselves in interpersonal and other situations, in which stressful events (e.g. arising from conflict) are more likely to occur.
Personality disorders are characterized by high levels of neuroticism (6, 13) and widespread psychosocial dysfunction, especially in interpersonal relationships (14) . Thus, patients with PDs would be expected to experience many negative life stressors and to react poorly to them. Much more attention has been paid in the literature to the potential role of adverse childhood experiences, such as physical or sexual abuse or neglect, in the development of PDs (15) than to the effects of recent life events in dictating the ongoing course of symptoms and functioning in patients with PDs. Perry (16, 17) has found that patients with borderline personality disorder (BPD) experienced elevated rates of life events over time, accompanied by increased rates of depressive symptoms and episodes. Kelly et al. (18) found a direct relationship between functioning and suicide; patients with BPD who were low on overall social adjustment were over 16 times more likely to have attempted suicide that patients with major depression. Although recent life events were not predictive of suicide attempts, it is likely that they contributed to the lower levels of social functioning. Thus, the effects of life events on psychosocial functioning in patients with PDs may play a significant role in the crises that punctuate the clinical course of many patients with PDs and often are the critical determinants of their seeking or receiving treatment.
Based on the findings of the reviewed work, the current study investigated four aims regarding the impact of recent life events on psychosocial functioning in patients with PDs. First, we tested whether elevated rates of life events were particular to patients with BPD, or generalized across PDs from other DSM-IV clusters. Second, we tested whether (a) life events have short-term effects on functioning, and (b) whether a given life event has the same effect on functioning for all the PDs. Third, because some kinds of events may affect only one or two domains of functioning (e.g. work functioning) while others may affect functioning in many domains, we tested for both role-specific and general effects of stressors. Fourth, we tested whether subjects with high neuroticism were more functionally impaired in response to stressful life events.
Material and methods
The Collaborative Longitudinal Personality Disorders Study (CLPS) is a multi-site, naturalistic, prospective study of four PD groups, schizotypal (STPD), borderline (BPD), avoidant (AVPD) and obsessive-compulsive (OCPD), and a comparison group of major depressive disorders (MDD) without PD. These four PDs were selected on the basis of the phenomenological distinctions and their divergent clinical, conceptual, and empirical bases, and also corresponded to the four psychobiological dimensions of psychopathology proposed by Siever and Davis (19) . The overall aims, design, assessment methodology, and demographic characteristics of the sample are detailed elsewhere (20) . Following is an overview of the study participants and assessment procedures relevant to the present investigation.
Subjects
Participants between the ages of 18 and 45 years were recruited from treatment clinics affiliated with the four CLPS sites. Additional individuals who had been in current or past treatment were recruited from fliers and advertisements. Individuals with any of the following were excluded from participation: acute substance intoxication or withdrawal; active psychosis; IQ less than or equal to 85; cognitive impairment; or a history of either schizophrenia, schizophreniform, or schizoaffective disorders. Individuals were eligible to participate if they met diagnostic criteria as assessed by the Diagnostic Interview for DSM-IV Personality Disorders (DIPD-IV) (21) for at least one of the four PDs targeted in the CLPS (STPD, BPD, AVPD, OCPD) or if they met criteria for the comparison group, major depressive disorder as assessed by the Structured Clinical Interview for DSM-IV Axis I Disorders -patient version (SCID-I/P) (22) without PD. InterviewersÕ DIPD-IV diagnoses had to receive convergent support from one other method of axis II assessment, either the self-report Schedule for Non-adaptive and Adaptive Personality (SNAP) (23) or the clinician-rated Personality Assessment Form (PAF) (24) . Although each subject was assigned to one of the study disorder groups based upon the number and severity of diagnostic criteria identified, the presence of other comorbid PDs was also assessed. Whereas 45% of the AVPD and 52% of the OCPD participants had no additional diagnosed PD, the majority of STPD and BPD subjects had at least two additional PD diagnoses [see McGlashan et al. (25) for further details on diagnostic comorbidity]. Interviewers had masters or doctoral level training (or equivalent clinical experience) in a mental health related discipline. Each participant signed an informed consent, approved by the institutional review boards at their respective sites/institutions.
The total CLPS study group consisted of 668 participants. Participants were interviewed at 6 months, 1 year, 2 years, and 3 years following the baseline assessment. We examined the 633 participants (95% of sample) with at least 1 year of complete follow-up data on measures used in this study. A total of 484 (76%) of the participants were Caucasian, 77 (12%) were African-American, 54 (9%) were Hispanic, and 18 (3%) other minorities, three hundred and twenty-one (65%) were female. Based on education and current employment, the Hollingshead-Redlich score (26) found 36% of the sample from the highest two social class categories (levels I and II), 28% from level III, and 36% from the lowest categories (levels IV and V). The mean age was 32.8 (SD ¼ 8.1). Overall, participants in the four PD study groups were assigned a mean of 1.4 (SD ¼ 1.6) additional PDs. The study sample distribution in terms of age, gender, race, socioeconomic status, and PD comorbidity were virtually identical to the total sample. There were no demographic differences between the current study sample and participants not included because of absence of complete follow-up data.
Measures
Diagnostic Interview for DSM-IV Personality Disorders This semi-structured interview consists of questions that assess each criterion of the 10 DSM-IV PDs. Inter-rater and test-retest reliability of the DIPD-IV (kappa) for the four study PDs were 0.68 and 0.69 for BPD, 0.68 and 0.73 for AVPD, and 0.71 and 0.74 for OCPD, respectively. The inter-rater reliability sample was insufficient to calculate kappa for STPD; the test-retest kappa for STPD was 0.64 (21) .
Neuroticism Neuroticism levels are assessed using the Revised NEO Personality Inventory (NEO-PI-R) (27) . The NEO-PI-R is a 240-item self-report instrument that provides a comprehensive assessment of the five-factor model of personality; these domains include neuroticism, extraversion, openness to experience, agreeableness, and conscientiousness. Internal consistency reliabilities for the five domain scales range from 0.86 to 0.95 (28) . The 48-item NEO-PI-R neuroticism scale was used.
Psychosocial functioning The longitudinal interval follow-up evaluation (LIFE) (29) is a semi-structured interview rating system with demonstrated reliability for assessing the longitudinal course of psychiatric disorders and psychosocial functioning. Psychosocial functioning in the LIFE is rated for each month of each interval and includes the following domains: 1) employment; 2) household duties; 3) interpersonal relations with family members and friends; 4) recreation: frequency and enjoyment level; 5) overall satisfaction with life; 6) an assessment of overall functioning separate from symptoms. In addition, Global Assessment of Functioning (GAF) ratings for each month are made by the interviewer.
Life Events Assessment Life events are assessed using the Life Events Assessment (LEA). Subjects are asked if any of a list of 82 events or circumstances occurred since the last follow-up interview. Perry et al. (17) has used a similar format to assess the types and role of life events in the course of PDs.
LEA items were grouped by stress domain categories: 27 items pertained to work or school (20 negative, seven positive); 16 items pertained to family or living circumstances (10 negative, six positive); 13 items referred to love relations with a spouse or partner (eight negative, five positive); 12 items referred to crime and legal matters (10 negative, two positive); seven items referred to financial matters (five negative, two positive); and four items pertained to physical health (three negative, one positive); three items referred to social matters (three negative, zero positive). In total, 59 items were considered to be negative and 23 items were considered to be positive events. Table 1 shows each item within each stress domain.
Subjects provided the onset date for endorsed stressful events. For each month of the follow-up period, a dichotomous variable was created to represent the presence or absence of a domain specific stressor within that month. The total number of stressors reported during the follow-up study period was compared across domain categories. Low associations were found between items within stress domain categories (r ¼ 0.01-0.37) and between stress domain categories (r ¼ 0.07-0.34), suggesting that stress reported in one domain did not highly correlate with stress reported in another.
Analyses
We approached our data analysis strategy in several ways. First, to compare rates of life events between PD and MDD groups, we totaled the cumulative number of stressful life events reported each month across the follow-up period. Analysis of variance (ANOVA) tests were performed to compare the total number of stressors reported during the follow-up period among the PD and MDD groups.
Second, using our prospective methodology, we examined the timing of life events in relation to monthly functioning ratings. We first identified the date of the event, and then examined the functioning in the months preceding and following each event. We employed random effects regression methods to test an interrupted timeseries model for functioning around the time of the event. We tested for a step-change in functioning beginning in the month of the event and continuing afterwards. Preliminary analyses suggested that a linear timeseries model, allowing for a change in slope and intercept at the time of the event, was adequate. The analysis assumed that the correlations among the time points were unstructured, the least restrictive assumption available.
For each measure of psychosocial functioning, nine longitudinal random effects regression models were constructed to look at the relationships between total negative life events and eight domain specific life events on functioning. Prior work and preliminary analyses suggested testing for two interactions between subject characteristics and stressful life events in predicting functioning levels. Because we were interested in exploring possible differences in the extent to which life events impacted functioning among different PDs, we entered PD diagnosis and an interaction term between PD diagnosis and life events into each model. In addition, since prior work has shown neuroticism to moderate the extent to which subjects report stressful life events, neuroticism scores and an interaction between neuroticism and life events were entered in each model.
Random effect regression analyses were performed with age, gender, education, number of positive events, and baseline psychosocial functioning scores as covariates. In order to reduce potential collinearity (30) , baseline assessments of neuroticism and psychosocial functioning scores were centered by subtracting the sample mean from each score. Effect sizes were calculated and reported in terms of the effect size index d, using Cohen's categories of (31) . A partial Bonferroni-corrected alpha level of P < 0.01 was used for statistical significance. Analyses were performed using SAS version 8.2.
Graphing the course of functioning before and after life event
To compliment and extend the random effect regression analyses, we graphed the time course of psychosocial functioning 12 months prior to and following the time of the life event. For subjects who reported a life event under consideration, we designated the month that the life event occurred for that individual as month 0. Psychosocial ratings were then assembled and plotted relative to that time point, up to 12 months prior to the life event and 12 months afterward.
Results

Diagnostic group differences in number of stressful life events
The average number of total negative stressors reported by 633 participants over the course of 3 years was 6.3 stressful events (SD ¼ 3.7; range ¼ 0-31). The mean levels of LEA events reported during the follow-up period by stress domain category were compared among the PD and MDD groups ( Table 2 ). Significant differences between diagnostic groups were found for negative crime/legal events (F ¼ 4.7, d.f. ¼ 4, P < 0.001); post hoc Duncan tests showed that BPD and STPD subjects reported significantly more crime/legal events than AVPD and OCPD subjects (P < 0.01). Significant group differences were found for total negative events (F ¼ 5.9, d.f. ¼ 4, P < 0.0001), health events (F ¼ 3.3, d.f. ¼ 4, P < 0.01), and social matters (F ¼ 4.14, d.f. ¼ 4, P < 0.01); BPD subjects reported significantly more total negative in comparison with all other groups (P < 0.01), and significantly more health and social stressors than AVPD subjects (P < 0.01). Significant group differences were found for positive events (F ¼ 3.5, d.f. ¼ 4, P < 0.01); MDD subjects reported significantly more positive events than BPD and STPD subjects. Diagnostic groups did not differ in frequency of negative events in the domains of work/school, family matters, love relations, or financial matters.
Diagnostic group differences in neuroticism
The mean neuroticism score for the sample was 74.12 (SD ¼ 8.81). Significant differences in neuroticism scores were found between diagnostic groups (F ¼ 9.51, d.f. ¼ 4, P < 0.0001). AVPD subjects reported the highest level of neuroticism (M ¼ 76.99), followed by BPD subjects (M ¼ 75.21), STPD subjects (M ¼ 73.22), OCPD subjects (M ¼ 72.64), and then MDD subjects (M ¼ 70.52). Post hoc Duncan tests found AVPD subjects to have significantly higher levels of neuroticism in comparison with STPD, OCPD, and MDD subjects, and BPD subjects to have significantly higher levels of neuroticism in comparison with MDD subjects. BPD subjects did not Values are in mean (SD). *P < 0.01.
differ from AVPD, OCPD, and STPD subjects in average mean levels of neuroticism.
Longitudinal random effect analysis results Table 3 presents the results of the longitudinal random effect analyses of the relationships of domains of life events in the prior month to domains of psychosocial functioning. The focus of these analyses was to determine the effect of specific domains of life events on specific domains of psychosocial functioning and the extent to which these relationships differed among PD diagnostic groups and neuroticism levels. In-depth examination of diagnostic group and demographic differences in functional impairment is presented elsewhere (13) .
Main effects of domains of life events on domains of functioning Significant relationships between specific domains of life events and domains of functioning that had an alpha level of P < 0.01 are highlighted in Table 3 . Experiencing a work life event was associated with significantly lower levels of work functioning, but not with any other areas of functioning. Family and negative love life events were associated with significantly more impairment in GAF, satisfaction, GSA, employment, and mate relations. Legal or crime events negatively impacted GAF and household functioning. Financial events did not significantly predict functioning levels in any domain. Significant main effects were found for health life events on the psychosocial domains of GAF, satisfaction, and household functioning. Social life events negatively impacted the functioning domains of GAF, recreation, satisfaction, GSA, employment, and household. Cumulative positive events were predictive of improvements in satisfaction, GSA, and mate relations. Cumulative negative life events negatively impacted the functioning domains of GAF, satisfaction, GSA, employment, and mate relations. Effect size estimates for significant main effect findings of life events on functioning ranged from d ¼ 0.20-0.25. The longitudinal associations of life events and functioning are shown in visual form for one of the significant findings shown in Table 3 . Figure 1 shows the time course for GAF scores relative to the month in which a negative love event was reported. The data in this figure are group average data, and do not necessarily represent the course of functioning for individual cases. Nonetheless, we believe they accurately show the general trends detected in the longitudinal random effects analyses. GAF scores decline right around the time of the negative love event, and continue to decline for a short period. Our data indicate that GAF levels begin to improve gradually several months after the negative love event was reported.
Interaction effects with PD diagnostic groups Of particular interest to this study was whether or not PD diagnostic groups differed in the strength of the relationship between life events and functioning. One significant interaction was found between positive events and PD diagnostic group in relation to functioning in romantic relationships (F ¼ 3.45, P ¼ 0.009). Post hoc tests comparing the PD diagnostic groups in the strength of the relationship between positive events and functioning in romantic relationships revealed significant differences between STPD vs. BPD subjects (t ¼ 3.26, P < 0.001). Running models separately for each diagnostic group revealed that for every increase in the number of positive events reported in the prior month, romantic relationship functioning scores for STPD subjects improved by twothirds of a point (F ¼ 14.32, P < 0.001) but declined for BPD subjects by one-tenth of a point (F ¼ 0.10, P ¼ 0.19).
Interaction effects with neuroticism We also examined whether neuroticism affected the strength of the relationship between life events and functioning. With regards to GAF functioning, a significant interaction between neuroticism and health events (F ¼ 7.12, P ¼ 0.0076) was found. Probing the health event interaction with neuroticism, subjects with higher levels of neuroticism had a significantly steeper decline in GAF functioning in the month following the health event in comparison with those with lower levels of neuroticism.
Discussion
The results of this study confirm the findings of Perry et al. (17) that patients with borderline PD experience more total negative recent life events than patients with other PDs or with mood disorders. In addition, we showed that these elevations in rates were characterized by high rates of interpersonal-related life events and to a lesser degree by events related to health and crime/ legal matters. The elevated frequencies of crime/ legal events and social matters are consistent with patterns of criminality sometimes observed in patients with BPD because of their characteristic impulsivity (32) , and with the widespread interpersonal dysfunction characteristic of BPD (14) . In addition, we found that patients with STPD also had higher rates of crime and legal events than did patients with the less severe and more constricted PDs of DSM-IV's anxious, fearful cluster C. We are unaware of previous studies of either life events or criminal behaviour in patients with STPD. However, STPD has long been hypothesized to be on the schizophrenia spectrum (33). Epidemiological evidence indicates that patients with schizophrenia have a higher likelihood to commit violent acts (34) and clinical lore suggests that some withdrawn and solitary (but non-psychotic) individuals also have the capacity for violence (35) .
Negative events, especially interpersonal-related stressors, predicted decreased psychosocial functioning over time, but the effects were small. Our results are consistent with others who noted the particular impact of interpersonal-related stressful events on impairment in studies of depression, particularly those involving separation and interpersonal loss (3, 36) . Importantly, the effects of life events on functioning were generally broad, as opposed to domain-specific. Thus, although a work-related life event predicted only decreased functioning at work, a negative romantic life event or a negative family event predicted decreased functioning in several domains unrelated to relationships or to family, as well as on global functioning. Surprisingly, PD diagnosis and neuroticism also had only small effects on the relationship of recent life events to functioning. One possible explanation for paucity of findings with respect to neuroticism is the restricted range of possible values -patients with PDs are concentrated on the high end of this scale in this investigation and others (13) . In several instances, neuroticism showed trends toward significance, but was not significant at P < 0.01. It is interesting that the positive events predicted more pronounced increases in functioning within romantic relationships among STPD subjects in comparison with BPD subjects. On average, STPD and BPD subjects both had low levels of positive events across the study period and both have been shown to have significantly worse functioning in romantic relationships in comparison with AVPD, OCPD, and MDD subjects (14) . Because STPD subjects infrequently experience positive events, particularly in close relationships, they may over report improvement in relationships when positive events do occur, as opposed to BPD subject who characteristically have unstable relationships. A complete model of the relationship of positive life events to impairment in social functioning in patients with PDs may need to take into account (and to measure directly and extensively) subjective evaluation of positive events and the problems experienced within romantic relationships in order to more fully understand the mechanisms involved.
Limitations
There are several limitations regarding the measurement of life events that need to be considered. First, our assessment of life events did not include minor daily hassles that have been associated with the course of axis II disorders (37) . Second, our analysis method focused on relatively enduring effects of stress. Dips in functioning lasting only 1 or 2 weeks may not have shown up in the functioning ratings which were recorded monthly, but even if they did, power to detect relatively transient effects (a dip lasting only 1 or 2 months) was low. Very long-delayed effects may also have been hard to detect. Third, we only studied the effects of domains of stressful events (e.g. workrelated events); clusters of stressful events across domains, or the possible cumulative toll of a series of events over a time period greater than 1 month were not considered in these analyses. Fourth, our analyses were based around the month in which a stressor occurred. Some stressors can persist for a number of months. Our analyses did not take the duration of stress into account. However, even with these limitations, our analyses demonstrate the utility of prospective data collection and modern analytical methods to shed light on the magnitude and time course of the effects of stress on functioning.
